The unfolding mechanism and the disulfide structures of denatured lysozyme.
The mechanism of denaturation and unfolding of lysozyme has been characterized here using the method of disulfide scrambling. Under denaturing conditions (urea, guanidinium hydrochloride (GdmCl), guanidinium thiocyanate (GdmSCN), or elevated temperature) and in the presence of thiol initiator, lysozyme denatures by shuffling its four native disulfide bonds and converts to a mixture of fully oxidized scrambled isomers. To denature 50% of the native lysozyme requires 1.1 M of GdmSCN, 2.8 M of GdmCl and 7.4 M of urea, respectively. High temperature (75 degrees C) denatures the native lysozyme quantitatively within 20 min. Analysis by reversed-phase high-performance liquid chromatography reveals that urea and GdmCl denatured lysozyme comprise a single predominant disulfide isomer, designated as X-lysozyme-a, regardless of the concentration of the denaturant. X-Lysozyme-a was shown to adopt the beads-form structure with its four disulfide bonds formed by four consecutive pairs of cysteines (Cys6-Cys30, Cys64-Cys76, Cys80-Cys94, Cys115-Cys127). The conspicuous absence of partially structured unfolding intermediates of lysozyme contrasts to that found in the case of alpha-lactalbumin and accounts for the widely observed two-stage mechanism of lysozyme unfolding.